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accentuates the avalanche paths. Structural control, on the 
other hand, maybe very expensive initially, but well designed 
structural control gives protection for a number of years, 
and in many cases provides an opportunity to reestablish 
a forest--one of the best avalanche defenses known. 


, When structural avalanche control is begun, the first 
efforts should be concentrated in areas where there is no 
question about the type of structure touse. After experience 
has been gained on how avalanche defense systems work in 
such places, the more difficult and questionable areas can 
be treated. As an illustration, the STANLEY avalanche near 
Berthoud Pass starts in a relatively small catchment basin. 
It spreads over a wide area and crosses the highway twice 
in its course down the mountain. There is not enough room 
for diversion or retarding structures above the road. To 
protect both limbs of the switchback, 2,000 to 3,000 feet of 
avalanche shed would be needed. Onthe other hand, support- 
ing structures could be built in the starting zone since the 
catchment basin is well defined and easily accessible. In 
this case, stabilization of the starting zone would undoubt- 
edly be the most economical procedure. Afforestation inthe 
lower parts of the avalanche area would make defense work 
more efficient. 


EAST RIVERSIDE avalanche on Red Mountain Pass, on 
the other hand, is a classic example of a situation where an 
avalanche shed or a tunnel is the obvious solution. The snow 
masses start in a big catchment basin and are well chan- 
nelized in the narrow gully of Curran Gulch. About 1,000 
feet of avalanche shed or tunnel would completely protect 
the highway from both the EAST RIVERSIDE and WEST 
RIVERSIDE avalanches (see map p. 62). The starting zone 
of these two avalanches totals 225 acres (90 hectares). All 
of this area lies at high altitudes andis accessible only with 
ereat difficulty. 


Further discussion of the principles of structural ava- 
lanche control is given in two publications® ® available from 
the Rocky Mountain Forest and Range Experiment Station, 
Fort Collins, Colorado. 


a Ct i 


Field data were gathered during the winter of 1961-62 
and the following summer. Direct observations were facil- 
itated and augmented by discussions with Colorado State 
Highway personnel. Comments in the description section 
of this report on snow conditions in the starting zones of 
the avalanches have been kept short. One winter’s obser- 
vations are not enough to permit very definite statements. 
Detailed winter observations will be needed in any area 
where structural controls are contemplated. Schaerer’s’® ? 
reports are good examples of the type of planning needed 
to integrate avalanche control measures into the construction 
and maintenance of a mountain highway. 


Avalanche names used in this report are those used by 
the local people. Names were selected for the few avalanches 
that had none. In a few cases, avalanches shown on the 
sketch maps of the Highway Department could not be located 
in the field; these were omitted from this report. 


The designation Red Mountain Pass as used here includes 
two sections of Highway 550 that are topographically sep- 
arated from Red Mountain Pass proper. These are Coal 
Bank Hill from Cascade Creek to Lime Creek, and Molas 
Divide from Lime Creek to Silverton. 


° Federal Inspection of Forests, Berne, Switzerland. 
Avalanche control in the starting zone: gutdelines for the 
planning and design of permanent supporting structures. 
Translated by Hans Frutiger in Sta. Paper 71, 60 pp., illus. 
1962. 

6 Frutiger, Hans. Planning structural control of ava- 
Lanches. (Being reviewed for publication). 

7 Schaerer, P. Avalanche defences for the Trans-Cana 
highway at Rogers Pass. Canada Natl. Res. Coun. Div. Bld 
Res. Tech. Paper 141, 35 pp., illus. 


8 Schaerer, P. The avalanche hazard evaluation and pre- 
diction at Rogers Pass. Canada Natl. Res. Coun. Div. Bldg. 
Res. Tech. Paper 142, 32 pp., tllus. 

9 Schaerer, P. Planning avalanche defence works for the 


Trans-Canada highway at Rogers Pass, B. C. Canada Na 
Res. Coun. Div. Bldg. Res. Res. Paper 152, 12 pp., tl 
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Frequency Classification. 


Hazard increases rapidly with density of traffic and fre- 
quency of avalanches. Therefore, the frequency of occurrence 
is a very important criterion for avalanche classification. 
In recent years, avalanche hazard on mountain highways 
has increased rapidly because of winter sports. Traffic is 
densest at the time avalanches aretobe expected. The more 
cars underway during an avalanche cycle, the greater the 
probability that a car will be hit. It should be pointed out 
that it takes time to release and clean up an avalanche with 
explosives, and during this time traffic is stopped. Where 
traffic is light, this might be practical; with heavy traffic, 
however, this procedure becomes questionable. 


The following frequency classification distinguishes be- 
tween avalanches that in the words of the highway main- 
tenance crews ‘‘give much trouble’”’ and others that ‘‘give 
little trouble.22 The frequency classifications assigned to 
Specific avalanches in the following sections may be sub- 
ject to criticism and later revision since they are based 
on limited information. 


Frequent avalanches 


An avalanche is classified as frequent when it runs during 
or after each medium to large snowstorm; in other words, 
an avalanche that runs once to several times a winter is 
called frequent. Because they run so often, the track is 
usually clean and such avalanches normally bring no debris 
to the road. This means the highway can be reopened soon 
after the slide has run. Avalanches that are frequent and 
‘“‘give much trouble”’ are usually well known by the main- 
tenance crews and, in most cases, by the general public. 


Occasional avalanches 


Avalanches that run to the highway once in every 3 to 6 
years are called occasional. Such avalanches normally stop 
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traffic for a longer time than the more frequent ones, since 
they usually bring down rocks, trees, and other debris that 
make cleaning the highway a slow job. This class of ava- 
lanche runs too frequently to be ignored, yet not frequently 
enough to justify a great expenditure for control. Terrain 
conditions will usually determine whether or not structural 
control is economically feasible. 


Erratic avalanches 


Avalanches that run to the highway no more often than 
once in 7 to 10 years are called erratic avalanches. The 
term ‘‘seldom’’ was intentionally avoided in describing the 
frequency of these avalanches, even though they may not run 
for decades. It is quite possible that severe avalanche con- 
ditions will develop in several succeeding winters. In this 
case, such avalanches may run several times in a short 
Span of years. The frequency of intermittent avalanches 
can be estimated from the vegetation in their tracks. When 
such slides do run, they usually run big and often bring a 
mass of debris down to the road. 


dhe terms Serratic, @ ‘occasional, = ands“ trequent 
refer to how often the avalanches come to the highway. The 
example of GRIZZLY on Highway 6 might illustrate the 
Situation: GRIZZLY has a tremendous catchment basin; 
after each medium to large snowstorm, there are avalanches 
in its starting zone and the middle section of the track. But 
the track is too long, too curved, and not steep enough to 
allow these avalanches to run to the highway below. It takes 
exceptionally severe conditions to cause a large enough 
avalanche to cross the highway. 


Terrain Classification 


Terrain conditions are the decisive factors determining 
whether structural control, especially in the starting zone, 
is recommended. 
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effective in such a flat section. On Highway 550, there are 
examples of both types of longitudinal profiles: EAST RIVER- 
SIDE has a narrow track that hits the highway directly 
without a transition zone. The runout zone is absent. The 
track of EAST GUADALUPE, on the other hand, shows a 
long transition zone before it reaches the highway, where, 
under favorable conditions, the avalanche stops naturally 
and where retarding or catchment structures would be 
eifective: 


BRIEF ANALYSIS OF AVALANCHE AREAS 


An analysis of the 80 avalanche areas described in this 
report permits some generalizations about the character- 
istics of avalanches in Colorado and their control pos- 
sibilities (table 1, figs. 1-3). 


The avalanches are distributed as follows: 

BerUnoude Pass wEiehwaye4Os sssseeeqesms iene) ei cic) ois calle 
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IOC! MOUUUEIIN PASS. hela DIO) 5555506000500 2S 
Ne CANE pets AG oc reer cet a 1a Airs a oh 80 


The size of the starting zone varies from 1 acre to 150 
acres. Avalanches with 2 to 30 acres (1 to 12 ha) are most 
common; only about 16, or about a fifth, are larger. The 
starting zones generally lie at an altitude of about 10,000 to 
12,000 feet m.s.l. (mean sea level). Very often the upper 
parts arenear timberline, whichis between 11,400 and 11,800 
feet m.s.l. in the southern Rocky Mountains. 


The length and steepness of the tracks vary considerably. 
It is logical that short to medium tracks usually have a 
steeper slope than very long ones. Nearly half the total ava- 
lanches (35), have a track between 1,000 and 3,000 feet with 
an average Slope between 50 and 70 percent; slopes between 
60 and 70 percent are most common. Only 12 tracks are 
shorter than 1,000 feet and 23 are longer than 3,000 feet. 


The longest track is 6,000 feet. The average slope on the 
longer tracks is between 50 and 60 percent. 


Avalanches are grouped according to their significance 
to traffic and the possibilities of structural control (table 13 
fig. 2). Group 1 consists of the small-frequent avalanches. 
These are very hazardous to traffic, and couldbe controlled 
with little effort. In almost all cases, supporting structures 
in the starting zones and afforestation are recommended. 


Group 2 consists of the medium-frequent and medium- 
occasional avalanches. These cases give trouble to traffic 
as well as to the avalanche control engineer. They are too 
frequent to be neglected, but too large tobe controlled easily. 
Special studies of the particular area and, more important, 
an evaluation of the economic alternatives are needed before 
any recommendations can be made. 


Large-frequent and large-occasional avalanches, group 
3, constitute a small group. Control measures for these 
avalanches will usually have to be direct protective struc- 
tures such as avalanche sheds or tunnels. 


Group 4 includes allerratic avalanches--small, medium, 
and large. This group isnot very important, and the need for 
control is not pressing. The small avalanches ofthis group, 
however, should be treated with the small ones of the two 
other groups. This is especially true in the case of possible 
afforestations because plantations are most likely to succeed 
where avalanches seldom occur. 


If bankslides are included, about half the avalanche areas 
can be controlled without technical difficulties by building 
Supporting structures and making afforestations in the 
starting zones. Unfortunately, there are only a restricted 
number of avalanches where the track or the runout zone 
can be controlled; terrain conditions favorable to retarding, 
diversion, or catchment structures are found in only six 
cases. Avalanche sheds are recommended in 10 cases where 
large avalanches must be controlled or where terrain con- 
ditions are unfavorable for other types of structures. 
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Figure 1.--Size and altitude of the starting 
ie zone of 80 avalanches in four mountain passes 
tn Colorado, 1961-62. An expanded scale has 
been used for the 0- to 2-acre elasst fication. 
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Figure 2.--Frequency of occurrence and size of 
80 avalanches in four mountain passes in 
occasional Colorado, 1961-62. Frequency classi fications-- 
erratte, oecastonal, and frequent--refer to 
how often the avalanches reach the highway. 
The stze classtfications--small, mediwn, and 
’ large--refer to the extent of the starting 
erratic zone; not to the amount of snow brought down 


by the avalanche. 
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Htghway No. 40 -- 
Berthoud Pass 
Photo: June 19, 1962 


DAM (B-1) 


LOCATION : 
Front Range; Berthoud Pass south; northeast slope 
of the east shoulder of Engelmann Peak. 


CATCHMENT BASIN: 
A V-shaped depression in the slope; above and 
below timberline; 11,800-10,800 feet m.s.1.; 50 
acres (20 ha). 


TRACK: 
Gully; vertical drop, 2,120 feet; length, 3,600 
feet; average slope, 59 percent. 


RUNOUT ZONE: 
Lower section of gully, Clear Creek valley bottom, 
and opposite slope where highway lies. Highway 
is 40 feet above Clear Creek and 200 feet away 
from it. Runout zone in lower section of gully; 
length, 1,500 feet; average slaqpe, 27 percent. 
Usually, avalanches stop on this gentle section 
or in bed of Clear Creek. Large avalanches, how- 
ever, reach highway and beyond. 


AVALANCHES : 
Avalanche, shot down April 8, 1957, ran to highway; 
killed two men. 


CLASSIFICATION: 
Large-erratic. Erratic designation relates to 
frequency with which avalanche reaches highway, 
not to frequency of runs below road. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Parts of catchment basin are rugged with cliffs, 
starting area is large. Control of starting zone 
would be expensive. If structural control is 
undertaken, a very large catchment dam between 
Clear Creek and highway might be a solution. 
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Highway No. 40 -- 
Berthoud Pass 
Photo: April 26, 1962 


BERTHOUD FALLS (B-4) 


LOCATION: 
Front Range; Berthoud Pass south; north face of 
north spur of Engelmann Peak. 


CATCHMENT BASIN: 
A bowl-shaped depression on slope; above timber- 
lines 2200-120 0Nkeetimnsh base aeresmClimhapl 


TRACK: 
Gullylike depression in slope; avalanches have cut 
a slot in heavy timber; vertical drop, 2,200 feet; 
length, 3,900 feet; average slope, 57 percent. 


RUNOUT ZONE: 
Gentle section of lower track and Clear Creek 
valley bottom. Highway lies on opposite slope 30 
feet above and 380 feet beyond Clear Creek. 
Although there are no records of this avalanche 
ever having reached the highway, it is possible. 
Normally, avalanches stop before reaching Clear 
Creek, in gentle section of lower track which is 
700 feet long with average slope of 36 percent. 


AVALANCHES : 
For many years this avalanche has not given 
trouble to the highway. 


CLASSIFICATION: 
Medium-erratic. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Since avalanche very seldom runs to highway, need 
for structural control is questionable. Technically 
speaking, supporting structures in starting zone as 
well as a catchment dam near highway would be 
possible. 
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Highway No. 40 -- 
Berthoud Pass 
Photo: April 23, 1962 


FLORAL PARK (B-6) 


LOCATION: 


Front Range; Berthoud Pass south; west slope of 
Colorado Mines Peak. 


STARTING SPOTS: 


On steep, sparsely timbered slopes with local 
snowdrifts; starting areas are not well defined; 
below timberline; 11,600-11,300 feet m.s.1.; 10 
acres (4 ha). 


TRACKS : 


Slight depressions in the slope or through the 
Eneeis inde fimiitesm vier tlcalednroOpmmo 7 Om recite 


, 


length, 1,400 feet; average slope, 66 percent. 


RUNOUT ZONE: 


No transition zone above highway; avalanches cross 


the highway and run out into the flat bottom of 
Hoop Creek just below the highway. 


AVALANCHES : 


Ran to the highway on: December 30, 1951 (caught 
a can): April 1h 195i) Rebruany 6p. 9 5ei) Ajrad | 
is UIa8s hebruary, [5 l9GOk March 2196 lesand 
January 7, 1962. 


CLASSIFICATION: 


» 


Medium-frequent. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
No problems for control in the starting spots. 
Afforestation of the openings in the timber is 
the most important part of the control work. 
Lightweight supporting structures will be needed 
to control the area, however, until the trees are 
large enough to stabilize the snow. 
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Highway No. 40 -- 
Berthoud Pass 
Photo: April 23, 1963 


(NORTH SIDE GROUP) 
ONE-TEN (OR WEICKER) (B-8) 


LOCATION: 
Front Range; Berthoud Pass north; southeast slope 


of point 11,721 between Current Creek and Second 
Creek. 


STARTING ZONE: 
Open slope with scattered small trees; some small 
rocky outcroppings; below timberline; 11,100- 
11,000 feet m.s.1.; 3-4 acres (less than 2 ha). 


TRACK: 
Open, uniform slope denuded of trees by fire; 
vertical drop, 440 feet; length, 1,000 feet; 
average slope, 44 percent. 


RUNOUT ZONE: 
None above road. 


AVALANCHES: 
Has run at least twice in past 9 years. 


CLASSIFICATION: 
Small-frequent. This is essentially a large 
bankslide. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Structures plus afforestation. Access is very 
simple. 


ONE-TWENTY (B-9) 


LOCATION: 
Front Range; Berthoud Pass north; southeast slope 
of point 11,721 between Current Creek and Second 
Creek; 1,000 feet north of slide 110. 


CATCHMENT BASIN: 
Open slope with scattered small trees; below 
timberline; 11,000 feet m.s.1.; 1 acre (1/2 ha). 
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Highway No. 40 -- 
Berthoud Pass 
Photo: Date unknown 


TWO-FORTY (B-12) 


LOCATION: 


Front Range; Berthoud Pass north; about 1,000 feet 
north of First Creek. 


CATCHMENT BASIN: 


Open slope with scattered small trees; below 
timberline; 10,800 feet m.s.1.; 2-1/2 acres (1 ha). 


TRACK: 


Open slope. Vertical drop, 400 feet; length, 700 
feet; average slope, 57 percent. 


RUNOUT ZONE: 
Below highway. 


CLASSIFICATION: 


Small-erratic avalanche or large bankslide with 
scattered small trees in parts of it. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 


Supporting structures plus afforestation. Access 
is easy. 
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Highway No. 6 -- 
Loveland Pass 
Photo: September 1, 1962 


PINKERTON GULCH (L-1) 


LOCATION: 


Front Range; south slope of Silver Plume 
Mountain. 


CATCHMENT BASIN: 
Bowl-shaped depression in the south-facing slope; 
above and below timberline; 12,000-11,400 feet 
WoSolss sO) Eyecag (GW ina). 


TRACK: 
Pinkerton Gulch; vertical drop, 2,400 feet; length 
4,400 feet; average slope, 55 percent. 


RUNOUT ZONE: 
The alluvial fan of Pinkerton Gulch; length, 1,000 
feet; width, 700 feet; average slope, 30 percent. 
Distance from the mouth of Pinkerton Gulch to the 
highway is 800 feet. The avalanche snow is con- 
fined when it reaches the alluvial fan. 


AVALANCHES : 
The last one occurred in spring, 1957. 


CLASSIFICATION: 
Medium-erratic. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Because it runs only in very severe winters, 
structures would not be economical. There are 
no difficulties for supporting structures. The 
possibilities of control in the runout zone are 
very limited because this zone is too short and 
too steep to build effective retarding or 
catchment structures. 
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Highway No. 6 -- 
Loveland Pass 
Photo: September 1, 1962 


BARD SHOULDER (L-3) 


LOCATION: 


Front Range; south slope of southeast end of the 
Bard Peak Shoulder. 


CATCHMENT BASIN: 
Bowl-shaped depression in the south-facing slope; 
rugged and very steep in places; above and below 


timberline; 12,200-11,400 feet m.s.1.; 30 acres 
G2e ha) 


TRACK: 


Unnamed gulch; vertical drop, 2,200 feet; length, 
3,900 feet: average slope, 56 percent. 


RUNOUT ZONE: 
Gentle slope in the lower section of the gulch; 


, 


width, 500 feet; length, 1,100 feet; average slope 
35 percent. 


CLASSIFICATION: 
Medium-very erratic. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Because of the ruggedness of the starting zone, 
the steepness of the track, and the steep runout 
zone, successful control by either supporting 
structure or retarding structure seems quite 
unlikely. Since the avalanche occurs very seldom, 
control is not pressing. 
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Highway No. 6 -- 
Loveland Pass 
(No photo) 


LAZY SUSAN (L-5) 


LOCATION: 
Front Range; southeast slope, one-third mile below 
the parking lot for the Loveland Basin ski area. 


CATCHMENT BASIN: 
Little cliffs in an area of scattered timber, at 
an altitude of 11,000 feet m.s.1.; 2-1/2 acres 
Gaia: 


TRACK: 
Poorly defined in scattered timber. Vertical drop, 
300 feet; length, 600 feet; average slope, 50 
percent. 


RUNOUT ZONE: 
No transition zone, track hits highway directly. 


AVALANCHES : 
Has run to the road at least twice in past 10 
years: New highway construction is going through 
this area and will alter conditions considerably. 


CLASSIFICATION: 
Small-occasional. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Some starting points in the cliffs may cause dif- 
ficulty for structural control. However, the 
small starting zone and the fact that it lies in 
a generally timbered area would render control 
with supporting structures easy and economical. 
Afforestation in connection with some protecting 
structures should be studied immediately. 


Highway Wo. 6 -- 
Loveland Pass 
Photo: May 10, 1962 


SEVEN SISTERS (L-6) 


LOCATION : 


Front Range; north slope near Loveland Basin ski 
area. 


CATCHMENT BASINS: 
At and below timberline; north slope 11,800-11,400 
feet m.s.l1. There are seven small, bowl-shaped 
starting zones that are separated by timbered 
ridges. The whole starting area of all seven 
avalanches is about 20 acres (8 ha). 


TRACKS: 
Seven gullylike tracks on a timbered slope; verti- 
cal drop, 900 feet; length, 1,400 feet; average 
slope, 64 percent. 


RUNOUT ZONE: 
No transition zone between the tracks and the 
highway. The avalanches, after filling the road 
cut with snow, travel across the road down to 
Clear Creek. 


AVALANCHES : 
Very frequent; usually released four to six times 
a winter by artillery fire. Avalanche cycles are 
recorded as early as mid-November and as late as 
the end of April. 


CLASSIFICATION: 
A group of seven, small-frequent avalanches. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
The terrain offers no special difficulties for 
control by supporting structures. Since the ava- 
lanches are frequent, control measures should be 
studied immediately. Control by supporting struc- 
tures in connection with snowdrift control and 
afforestation is the most economical procedure. 
Because of the proximity of Loveland Basin ski area 
and the chair lift, it would be a good test and 
study field. 
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Highway No. 6 -- 
Loveland Pass 
Photo: May 11, 1962 


FIVE CAR (L-7) 


LOCATION: 
Front Range; between the two legs of the second 


switchback on the west side of Loveland Pass on 
both sides of Pass Lake Creek. 


STARTING SPOTS: 
East slope between the two legs of the highway. 
The starting spots lie near timberline at an alti- 
(etal (one MIL A(KON0) reere iMoSall,e Aail/P Azyereosy (GL Ine) 


TRACK: 


The moving snow travels only a short distance in 
a poorly defined path; average slope, 51 percent. 


RUNOUT ZONE: 


The track hits the highway without any transition 
zone. 


AVALANCHES : 
December 20, 1951: covered the highway and blocked 
traffic from 4:30 p.m. to 8:55 p.m.; caught five 
cars, two trucks; buried two men. January 7, 1957: 
covered highway for 250 feet to a depth of 10 feet. 


Has run to the road at least 14 times in the past 
10 years. 


CLASSIFICATION: 
Small-frequent. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
A spot highly qualified as a test field for sup- 
porting structures because the starting spots lie 
immediately below the highway, so there is no 
transportation problem. The area is easy to 
observe. 
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Highway No. 6 -- 
Loveland Pass 
Photo: May 11, 1962 


LITTLE PROFESSOR (L-9) 


LOCATION: 
Front Range; southeast slope of summit point 
12,293, northwest of Arapaho Basin ski area. 


CATCHMENT BASIN: 
Uniform southeast slope; above timberline; 12,100- 
Li GO0REeCetomusi. le acre sm (sha) 


TRACK: 
Wide opening in the timber of the slightly bowl- 
shaped slope; vertical drop, 1,260 feet; length, 
2,700 feet; average slope, 47 percent. This ava- 
lanche has a tendency to spread out in the lower 
part; the width of the track is 800 feet near the 
highway. 


RUNOUT ZONE: 
No transition zone above the highway; avalanches 
reach the parking lot of Arapaho Basin ski area. 


AVALANCHES : 
December 30, 1951, covered the highway 5 feet 
deep. Has run to the road at least six times in 
past 10 years. 


CLASSIFICATION: 
Small-frequent. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
The terrain conditions are favorable for control 
in the starting zone. Because of the danger to 
the ski area parking lot, supporting structures 
in the starting zone are the only logical type of 
control. Since access to the starting zone is 
easy and very good observations can be taken from 
the opposite slope during the whole winter, this 
avalanche would be a good study field for support- 
ing structures. Snow conditions in the starting 
zone may be difficult because heavy snowdrifts 
must be expected. 
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Highway No. 6 -- 
Loveland Pass 
Photo: May 9, 1962 


PALLAVICINI (L-11) 


LOCATION: 


Front Range; north slope of summit point 12,144 
southwest of Arapaho Basin ski area. 


CATCHMENT BASIN: 
Bowl-shaped depression in the north-facing slope; 
above and below timberline; 12,000-11,200 feet 
Meister acres: (omna) 


TRACK: 
Wide opening in the heavily timbered slope; verti- 


cal drop, 1,280 feet; length, 2,700 feet; average 
slope, 47 percent. 


RUNOUT ZONE: 
Flat bottom of the Snake River Valley; under 
severe conditions the avalanche may run across the 
500-foot-wide valley bottom and reach the highway 
on the opposite slope. 


AVALANCHES : 
The starting zone is controlled intensively by 
explosives and protective skiing because it lies 
within the Arapaho Basin ski area. 


CLASSIFICATION: 
Intensive skiing stabilizes the snowpack in the 
starting zone. Therefore, it is very unlikely 
that big snow masses will start. During prolonged 
and severe storms, however, when no skiing is 
possible, the snow masses may become big enough 
to form an avalanche that reaches the highway. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Terrain and vegetation conditions would be favor- 
able for control by supporting structures; however, 
structural control is out of the question because 
of ski use of this avalanche track. 
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Htghway No. 6 -- 
Loveland Pass 
Photo: May 11, 1962 


HAPPY END (OR FINGER) (L-13) 


LOCATION: 
Front Range; southeast slope of a timbered ridge 
(11,820 feet), 1-1/2 miles west of Arapaho Basin 
ski area. 


STARTING ZONE: 

A very steep channel-like depression in the slope 
with a tendency for erosion. It is partly rocky 
and has scattered timber; 11,500-11,000 feet 


WoSolos 5 Aces ( ina) > 


TRACK : 
Narrow opening or slot in the forest; vertical 
drop, 1,060 feet: length, 1,600 feet; average 


slope, 66 percent. 


RUNOUT ZONE: 
No transition zone above highway; track crosses 
highway and runout zone lies below road in valley 
bottom. 


AVALANCHES : 
Has run to the road at least twice in past 10 
years. 


CLASSIFICATION: 
Small-occasional. In an average winter, only a 
little snow would be expected in this area. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Since the starting zone shows a tendency to erode, 
mostly by rockfall, its stabilization should be 
studied. Other than some cliffs and very steep 
spots, there would be no difficulties for control- 
ling it with supporting structures. Afforestation 
would be the most important control measure. 
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Highway No. 160 -- 
Wolf Creek Pass 
Photo: March 26, 1962 


SWITCHBACK (W-2) 


LOCATION: 


San Juan Mountains, Wolf Creek Pass west; south- 
east slope of Sheep Mountain. 


STARTING ZONE: 
In little cliffs and on steep spots of a generally 


timbered slope; 9,400-8,800 feet m.s.1.; 2 acres 
(GL inet) 6 


TRACK: 
Several slots in the timber, not confined; verti- 
cal drop, 600 feet; length, 900 feet; average 
slope, 67 percent; sliding snow masses may cross 


the switchback twice. 


RUNOUT ZONE: 
No transition zone above highway. 


CLASSIFICATION: 
Small-occasional. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Adequate control could definitely be obtained by 
means of supporting structures and afforestation. 
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Htghway No. 160 -- 
Wolf Creek Pass 


Photo: July 5, 1962 
CAMP (W-5) 


LOCATION: 
San Juan Mountains, Wolf Creek Pass west. 

STARTING ZONE: 
Grooved and rugged south slope of ridge between Camp Creek and Lake Creek; 
below timberline; 11,400-10,600 feet m.s.1.; steep slope shows some cliffs 
and has scattered timber; 10 acres (4 ha). 

TRACK: 
Two distinct parts; upper two-thirds of length follows two depressions in 
slope; vertical drop, 1,440 feet; length, 2,300 feet; average slope, 63 


percent; at lower end of this first section, the avalanche turns a right 
angle to left and follows for 1,500 feet the gully of Camp Creek at an 
average slope of only 30 percent. 

RUNOUT ZONE: 
Only under exceptionally severe conditions would the avalanche run down 
the second section in the narrow gully and reach the highway. Normally, 
avalanches stop at foot of steep first section of track. 

CLASSIFICATION: 
Medium-erratic. 

POSSIBILITIES FOR STRUCTURAL CONTROL: 
Starting zone lies entirely in timber; control here is unlikely because of 
ruggedness and size. Diversion dams or catching dams might be possible in 
lower part of track. A more detailed examination is necessary. 


PIT (W-6) 


LOCATION: 
San Juan Mountains, Wolf Creek Pass west; south slope of ridge between 
Camp Creek and Lake Creek. 

STARTING ZONE: 
Depression in ridge; 11,200-10,800 feet m.s.1.; below timberline; 2 acres 
Gear 

TRACK: 
Slot in timbered slope; steep track comes down to highway and hits it full 
speed. Vertical drop, 1,720 feet; length, 3,200 feet; average slope, 54 
percent. Track shows a gentle middle section, but is very steep where 
it crosses road. Width of track near highway, 500 feet. 

AVALANCHES : 
Two trucks were knocked off road in winter of 1957-58; slide is hard to 
control with artillery. 

CLASSIFICATION: 
Small-occasional. 

POSSIBILITIES FOR STRUCTURAL CONTROL: 
Control of starting zone is probably most economical control measure. 
Since whole track lies on timbered slope, afforestation would be an 
integral part of project. 


| Highway No. 160 -- 


Wolf Creek Pass 
Photo: March 26, 1962 


(ORGAN PIPE GROUP) 


KATHY (OR 160 WEST) (W-7) 


LOCATION: 
San Juan Mountains, Wolf Creek Pass west; south 
slope. 


CATCHMENT BASIN: 
Depression in ridge forming left shoulder of Lake 
Valley; below timberline; 11,200-10,600 feet m.s.1.; 
7 acres (3 ha). 


TRACK: 
Steep slope, track falls over cliffs twice; verti- 
cal drop, 1,300 feet; length, 2,300 feet; average 
slope, 56 percent. Track crosses highway without 
transition zone; width of track, 130 feet. 


RUNOUT ZONE: 
Valley bottom of Wolf Creek below the highway. 


CLASSIFICATION: 
Small-occasional. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 


Control of starting zone by supporting structures 
and afforestation seems most promising. 


ANDREW (OR 160) (W-8) 


LOCATION : 


San Juan Mountains, Wolf Creek Pass west; south 
slope. 


CATCHMENT BASIN: 
A large cirque with steep rims above timberline; 
11,600-10,800 feet m.s.1.; 37 acres (15 ha). 


TRACK: 
A gully with irregular slope; terraces alternate 
with cliffs; vertical drop, 1,670 feet; length, 
4,000 feet; average slope, 42 percent. 


RUNOUT ZONE: 
Alluvial fan of the gully; length (above highway) 
1,200 feet; average slope, 30 percent; width of 
runout zone, 300 feet. Below highway, avalanche 
crosses to valley bottom of Wolf Creek. 


CLASSIFICATION: 
Large-occasional. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Because of extent of catchment basin, it is unlikely 
that control of starting zone is economical. Run- 
out zone above highway is too steep to use retarding 
or catchment structures. The bedrock, a ledge near 
the highway, is favorable for construction of an 
avalanche shed. 
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Highway No. 160 -- 
: Wolf Creek Pass 
ALBERTA (W-11) Photo: January 5, 1962 


LOCATION: 
San Juan Mountains, Wolf Creek Pass east; southeast slope of 
Thunder Mountain. 

STARTING ZONE: 
Southeast-facing ridge; 11,200-10,900 feet m.s.1.; below 
timberline; 2 acres (1 ha). 

TRACK: 
Wide slot in timber; a slight depression in slope; path is 
covered with thick stand of young trees; rocks and boulders 
in upper part; vertical drop, 900 feet; length, 1,600 feet; 
average slope, 56 percent. 

RUNOUT ZONE: 
Track crosses highway; runout zone is below highway in gully 
of Pass Creek. 

CLASSIFICATION: 
Small-occasional. 

POSSIBILITIES FOR STRUCTURAL CONTROL: 
Starting zone can be controlled with supporting structures. 
No technical difficulties; forest will later replace almost 
all structures. 


ALBERTA'S COUSIN (W-12) 


LOCATION: 
San Juan Mountains, Wolf Creek Pass east; east slope of 
Thunder Mountain. 

CATCHMENT BASIN: 
Below crest of north-south ridge of Thunder Mountains; top 
just at timberline; bigger part below timberline: 11,400- 
Nit ONO) sete ino Solos 10) eiwSeas CA Ine) > 

TRACK: 
A curved gully; vertical drop, 1,940 feet; length, 2,800 
feet; average slope, 37 percent. 

RUNOUT ZONE: 
Flat middle section reduces average slope to 37 percent. 
Many avalanches do not pass middle section. Thus, for small 
avalanches, middle track is runout zone. Large avalanches 
cross highway and run down to Pass Creek Gully. 

CLASSIFICATION: 
Medium-occasional. 

POSSIBILITIES FOR STRUCTURAL CONTROL: 
Terrain is favorable for supporting structures. Some trouble 
would be caused by excessive snowdrift from gentle west slope 
of Thunder Mountain into catchment basin. Studies initiated 
with drift defenses (snow fences) should be continued. 
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Highway No. 550 -- 
Coal Bank Hill 
Photo: July 4, 1962 


COAL CREEK (C-2) 


LOCATION: 
San Juan Mountains: east side of Coal Bank Hill. 
Northeast-facing scarp of Coal Creek coming down 
from Engineer Mountain. 


STARTING ZONE: 
Slides start in light to moderately thick timber 
on the northeast-facing slope; 10,500-10,300 feet 
MaGio lls? il exer (L/P Iovzi)) . 


TRACK: 
Not confined; avalanches slide through small open- 
ings in timber. Vertical drop, 300 feet; length 
500 feet; average slope, 60 percent. 


RUNOUT ZONE: 
No runout zone above highway; avalanches come down 
through timber and hit highway directly. 


CLASSIFICATION: 
Small-erratic. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Very easy to control by supporting structures; 
integral part of defense works would be afforest- 
ation of openings in timber. 
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Highway No. 550 -- 
Molas Divtde 
Photo: January 3, 1962 


SPRINGS (OR WATERFALLS) (M-1) 


LOCATION: 
San Juan Mountains, Molas Divide south; southwest- 
facing scarp of Lime Creek. 


STARTING ZONE: 
Three short gullies running down from the flat pla- 
teau to a little tributary to Lime Creek; 10,700- 
IO) S010) Sees Tuo Sigll4e 5) eres (2 intéi)) 


TRACKS: 
Vertical drop, 500 feet; length, 700 feet; average 
slope, 70 percent. Tracks hit highway directly, 
without a transition zone. 


RUNOUT ZONE: 
Tracks cross highway, and snow masses run to bottom 
of creek. 


AVALANCHES : 
Run during storms; after a storm, snow settles fast 
and stabilizes quickly. 


CLASSIFICATION: 
Small-frequent. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Control would be principally a matter of afforest- 
ation of the steep bank; supporting structures 
would help to protect both the highway and the 
plantation of trees. 
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Highway No. 550 -- 
Molas Divide 
Photo: July 4, 1962 


DEADWOOD (M-3) 


LOCATION: 
San Juan Mountains, Molas Divide north: east slope 


b) 


of a ridge that forms north border of Deadwood 
Gulch. 


STARTING ZONE: 


Irregular slope with cliffs; below timberline: 
10,900-10,400 feet m.s.1.; 5 acres (2 ha). 


TRACK: 
Irregular east slope; not confined: vertical drop, 
940 feet: length, 1,500 feet; average slope, 63 
percent. 


AVALANCHES : 
Very seldom reaches road. 


CLASSIFICATION: 
Small-occasional. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Terrain and vegetation conditions are favorable for 
supporting structures. 
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Highway No. 550 -- 
Molas Divide 
Photo: March 24, 1962 


JENNIE PARKER (M-6) 


LOCATION: 
San Juan Mountains, Molas Divide north; east slope 
of east shoulder of Sultan Mountain. 


STARTING ZONE: 
Irregular, partly bowl-shaped east slope; rocky 
benches and cliffs alternate with flatter sections 
of slope; sparsely timbered; 11,000-10,200 feet 
m.s.l. Difficult to delineate starting spots and 
extent of starting zone. 20 acres (8 ha). 


TRACK: 
Two paths separated by a timbered spot; vertical 
drop, 1,300 feet; length, 1,900 feet; average slope, 
68 percent. Track is 600 feet wide where it crosses 
highway. 


RUNOUT ZONE: 
Gentle slopes below highway and alluvial flat 
of Animas River. 


AVALANCHES : 
One of the very bad slides in Molas Divide-Silverton 
area. 


CLASSIFICATION: 
Medium-frequent. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Because starting spots lie below timberline in a 
generally timbered area, control appears to be by 
supporting structures and afforestation. Starting 
spots are very indefinite and some cliffs may cause 
trouble, however. If careful field checks indicate 
that timber could be expected to come in after 
slides were controlled, then supporting structures 
would be recommended. If prospects for revegeta- 
tion were poor, an avalanche shed would be best 
control method. 


GLADSTONES (M-7) 


LOCATION: 
San Juan Mountains, Molas Divide north; northeast 
slope on the east shoulder of Sultan Mountain. 


STARTING ZONE: 


Two narrow aisles in a heavily timbered steep slope; 
11,000-10,200 feet m.s.1.; 2-1/2 acres (1 ha). 


TRACK : 
Two gullylike paths in timber. Vertical drop, 1,400 
feet; length, 2,500 feet; average slope, 58 percent. 


RUNOUT ZONE: 
Track crosses highway; avalanches run down to 
gentle section of slope below highway. 


AVALANCHES: 
Cause little trouble for road. 


CLASSIFICATION: 
Small-erratic. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Most obvious counter measure is to replant gullies 
to trees. 
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Highway No. 550 -- 
Red Mountatn Pass 
Photo: March 25, 1962 


PIT (R-3) 


LOCATION: 
San Juan Mountains, Red Mountain Pass south; south- 
west slope of Anvil Mountain. 


STARTING ZONE: 
Southwest-facing cliffs and very steep boulder field 
below timberline; 10,800-10,500 feet m.s.1.; 5 acres 
(2 ha). 


TRACK : 
Slightly expressed gully in boulder slope running 
down to road. Vertical drop, 1,400 feet; length, 
2,200 feet; average slope, 64 percent. Lower part 
has average slope of only 55 percent. 


RUNOUT ZONE: 
Smaller avalanches may stop in lower section of 
track; larger snow masses will reach highway. 


AVALANCHES : 
Runs to road each year; brings rocks and debris 
alien abies 


CLASSIFICATION: 
Small-frequent. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Runout zone is too steep for effective use of re- 
tarding or catchment structures, although such 
structures might bring some relief from rockfalls 
and debris. Supporting structures cannot be recom- 
mended without further study because of the cliffs 
and the unstable ground. A small earth mound has 
been built above the road for avalanche control. 
This splits avalanches into two parts, but is not 
completely effective. 
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Highway No. 550 -- 
Red Mountatn Pass 
Photo: July 3, 1962 


LOWER CEMENT FILL (R-5) 


LOCATION: 

San Juan Mountains, Red Mountain Pass south; west slope of 
Anvil Mountain. 

STARTING ZONE: 

Indefinite; west-facing slope with scattered timber; below 
timberline; 11,400-10,800 feet m.s.1.; 7 acres (3 ha). 

TRACK: 

Depression in slope: upper part is steep; lower part, moderate; 
vertical drop, 1,200 feet; length, 1,800 feet; average slope, 
67 percent. Aspen and spruce are regenerating naturally in 
track. 

RUNOUT ZONE: 

Lower section of slope; length, 800 feet; average slope, 45 
percent. 

CLASSIFICATION: 

Small-frequent. 

POSSIBILITIES FOR STRUCTURAL CONTROL: 

Good chance for control with supporting structures and 
afforestation. 


CEMENT FILL (R-6) 


LOCATION: 

San Juan Mountains, Red Mountain Pass south; west slope of 
Anvil Mountain. 

CATCHMENT BASIN: 

Bowl-shaped depression on west slope of Anvil Mountain; above 
and below timberline; 12,400-10,600 feet m.s.1.; 75 acres 

(30 ha); catchment basin has four compartments. 

TRACK: 

Bowl-shaped depression on slope; vertical drop, 2,600 feet; 
length, 5,000 feet; average slope--upper half, 58 percent, 
lower half, 39 percent; track is 500 feet wide where it crosses 
highway. 

RUNOUT ZONE: 

Mineral River gorge below the highway. 

CLASSIFICATION: 

Large-occasional. 

POSSIBILITIES FOR STRUCTURAL CONTROL: 

Catchment basin is too extended to be controlled economically 
with supporting structures. No possibilities exist for diver- 
sion or retarding structures. Avalanche shed with guide dams 
is recommended. 
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Highway No. 550 -- 
Red Mountain Pass 
Photo: March 25, 1962 


IMOGENE (R-9) 


LOCATION: 
San Juan Mountains, Red Mountain Pass south; east 
slope of Imogene Mountain; spot elevation, 12,692. 
CATCHMENT BASIN: 
Trough in east slope of Imogene Mountain; above 
timberline; 12,300-11,600 feet m.s.1.; 15 acres 
(6 ha). 
TRACK : 
Narrow gully; vertical drop, 1,900 feet; length, 
3,800 feet; average slope, 50 percent. 
RUNOUT ZONE: 
Alluvial fan of gully and bottom lands of Mineral 
Creek; length, 1,100 feet; average slope, 25 
percent. 
AVALANCHES : 
No records. A dry, dust avalanche may cross Mineral 
Creek and reach highway on opposite bank. 
CLASSIFICATION: 
Medium-occasional. 
POSSIBILITIES FOR STRUCTURAL CONTROL: 
If control is considered necessary, a catchment dam 
could be built to protect highway from influence of 
avalanche blast. 


BLACKBURN (No photo) 


LOCATION: 
San Juan Mountains, Red Mountain Pass south; west 
slope of southwest shoulder of Ohio Peak; between 
BARTON (R-8) and IMOGENE (R-9) on east side of road; 
exact location not determined in field so not des- 
ignated on topographic map. 

STARTING ZONE: 
Steep scarp above highway; scattered timber; about 
HOR2ZO0; feet mss. lc) 2-1/2, acres) (ha). 

TRACK : 
No confined track; avalanches are really just 
banks lides. 

CLASSIFICATION: 
Small-occasional. 

POSSIBILITIES FOR STRUCTURAL CONTROL: 
Supporting structures and afforestation. 
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Highway No. 550 -- 
Red Mountain Pass 
Photo: March 24, 1962 


MULESHOE (R-14) 


LOCATION: 
San Juan Mountains, Red Mountain Pass south; south- 
east slope of Bullion King Mountain. 

CATCHMENT BASIN: 
Bowl-shaped depression on slope; above timberline; 
some cliffs; 12,700-11,700 feet m.s.1.; 20 acres 
(3). In) 0 

TRACK: 
Very steep gully; vertical drop, 2,100 feet; length, 
3,100 feet; average slope, 68 percent. 

RUNOUT ZONE: 
Alluvial fan of gully and valley bottom of Mill 
Creek; length, 800 feet; average slope, 25 percent. 
Runout zone is indefinite. 

CLASSIFICATION: 
Medium-—frequent. 

POSSIBILITIES FOR STRUCTURAL CONTROL: 
Diversion dam. 


TELESCOPE (R-15) 


LOCATION: 
San Juan Mountains, Red Mountain Pass south; south- 
east slope of Bullion King Mountain. 

CATCHMENT BASIN: 
Uniform slope topped with a cliff; above timberline; 
12,200-11,800 feet m.s.1.; 5 acres (2 ha). 

TRACK: 
Gullylike depression in slope; vertical drop, 1,420 
feet; length, 2,200 feet; average slope, 65 percent. 
Lower part of track is a series of cliffs formed 
from bedrock. 

RUNOUT ZONE: 
Alluvial fan of gully; length, 700 feet; average 
slope, 40 percent. Highway cuts fan in half. 

CLASSIFICATION: 
Small-frequent. 

POSSIBILITIES FOR STRUCTURAL CONTROL: 
Supporting structures in the starting zone or an 
avalanche shed, depending upon the decision made 
for the control of the neighboring EAGLE avalanche. 
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Highway No. 550 -- 
Red Mountain Pass 
Photo: January 3, 1962 


BLUE POINT (R-18) 


LOCATION: 


San Juan Mountains, Red Mountain Pass north; east 
slope of Senator Ridge. 


STARTING SPOT: 
Hollow in scarp just above highway at an elevation 
of 11,000 feet m.s.1.; 2-1/2 acres (1 ha). It must 
be considered a bankslide rather than an avalanche, 
because the track has a length of only about 200 
feet. 


AVALANCHES : 
Run to the road after almost every snowstorm. 


CLASSIFICATION: 
Small-frequent. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Snow nets are recommended. This is a good example 
of where supporting structures should be used. 
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Highway No. 550 -- 
Red Mountatn Pass 
Photo: July 2, 1962 


GOVERNOR GULCH (R-21) 


LOCATION: 
San Juan Mountains, Red Mountain Pass north. 


CATCHMENT BASIN: 
Deep and well pronounced erosion hollow; 11,800- 


TLEV000Ffeet ms. Highest part is) justea@elittle 


above timberline; very steep and rugged surface; 
30) acres) (12) ha)! 


TRACK: 
Narrow, curved gully; vertical drop, 1,200 feet; 
length, 2,100 feet; average slope, 57 percent. 


RUNOUT ZONE: 


Alluvial fan of Governor Gulch; length, 2,100 feet; 
average slope, 21 percent. 


CLASSIFICATION: 
Medium-erratic. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
The erosion funnel of Governor Gulch gives more 
trouble with floods carrying boulders and mud to 
the highway than with avalanches, which occur very 
seldom. Structural control of the rugged catch- 
ment basin would be very difficult and expensive. 
The runout zone is long enough to plan diversion 
or retarding structures if necessary. 
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Highway No. 550 -- 
Red Mountain Pass 
Photo: July 3, 1962 


ITRONTON PARK (R-23) 


LOCATION: 
San Juan Mountains, Red Mountain Pass north; south- 
east slope of Hayden Mountain. 


STARTING ZONE: 
Wide, uniform slope below Half Moon Basin; below 


, 


timberline; 11,300-10,600 feet m.s.1.; 60 acres 


O +) 


(25 ha); starting zone is indefinite. 


TRACK: 
The entire slope; vertical drop, 1,640 feet; 


b > 


length, 2,800 feet; average slope, 60 percent. 


RUNOUT ZONE: 
Level bottom of Ironton Park; large avalanches have 


traveled over the flat ground to the highway--a 
distance of 1,200 feet. 


AVALANCHES: 
Avalanches of 1958 reached the road and crossed it. 


CLASSIFICATION: 
Large-erratic. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
The even slope, lying below timberline, would be 
favorable for supporting structures and afforest- 
ation. Because of the extent of the starting zone 
and the erratic behavior of the avalanche, however, 
such a control would not be economical. Another 
good possibility is a catchment dam in the flats 
of Ironton Park. 
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Highway No. 550 -- 
Red Mountain Pass 
Photo: July 2, 1962 


EAST GUADALUPE (R-25) 


LOCATION : 
San Juan Mountains, Red Mountain Pass north; west 
slope of Abram's Mountain; Hendrick Gulch. 


CATCHMENT BASIN: 
Wide, steep, and rugged bowl-shaped depression on 
the slope; above timberline; 12,600-10,800 feet 
m.s.1.; 150 acres (60 ha). 


TRACK: 
Narrow ravine of Hendrick Gulch; vertical drop, 
2,680 feet; length, 5,100 feet; average slope, 53 
percent. 


RUNOUT ZONE: 
Wide alluvial fan of Hendrick Gulch; length, 1,600 


feet; average slope, 20 percent; width of fan near 
highway, 1,000 feet. 


AVALANCHES : 
Run some place in the upper basin every year, but 
cross the road only when a large avalanche breaks 
loose. 


CLASSIFICATION: 
Large-erratic. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Supporting structures are out of the question 
because of extent and ruggedness of starting zone. 
Runout zone is favorable for a diversion dam. If 
protection is desired against both EAST GUADALUPE 
and WEST GUADALUPE avalanches, an avalanche shed 
would be the most economical solution. 
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Highway No. 550 -- 
Red Mountain Pass 
Photo: July 3, 1962 


WEST RIVERSIDE (R-27) 


LOCATION: 
San Juan Mountains, Red Mountain Pass north; east 
slope of Hayden Mountain. 


CATCHMENT BASIN: 
A large, irregular and rocky basin with very steep 
spots; above timberline; 11,800-10,200 feet m.s.1.; 
150 acres (60 ha). 


TRACK: 
Narrow, steep, and curved gully; vertical drop, 
2,480 feet; length, 4,700 feet; average slope, 53 
percent. 


RUNOUT ZONE: 
Track ends in bottom of Red Mountain Creek gorge 
without a transition zone. Highway lies 50 feet 
up on opposite slope. Dust avalanches that hit 
the bottom with full speed will climb up the 
opposite slope and reach the highway. This is 
especially ‘true for the avalanche blast. 


AVALANCHES : 
The EAST RIVERSIDE and WEST RIVERSIDE avalanches 
hit the highway from opposite sides. It is not 
uncommon for both slides to run at the same time. 
WEST RIVERSIDE has run to the road at least 7 times 
in the past 10 years. 


CLASSIFICATION: 
Large-frequent. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Heavy avalanche shed or tunnel to protect the 
highway from both WEST and EAST RIVERSIDE. 
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Highway No. 550 -- 
Red Mountain Pass 
Photo: March 25, 1962 


MOTHER CLINE (R-30) 


LOCATION: 
San Juan Mountains, Red Mountain Pass north: in 


> 


Uncompahgre Gorge, one-third mile above the junc- 
tion of Red Mountain Creek and Uncompahgre River. 


STARTING ZONE: 
Just a little above highway on bare, rock slabs. 
Sparsely timbered; 9,800-9,000 feet m.s.1.; 10 
acres (4 ha). 


TRACK: 


Indefinite; vertical drop, 400 feet; length, 800 
feet; average slope, 50 percent. 


RUNOUT ZONE: 


Slide crosses highway, and runs down into Red 
Mountain Creek Gorge. 


AVALANCHES : 
Has run over the road at least 21 times in past 10 
years. Often runs in spring when melt water forms 
ice over rocks. 


CLASSIFICATION: 
Medium-frequent. 


POSSIBILITIES FOR STRUCTURAL CONTROL: 
Supporting structures in starting zone are possi- 
ble. Good rock would permit snow nets. Another 
possibility is an avalanche shed. 
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